n':mnu-nf the WAGNER LORAN TRACKER LT1805

The Hagner.ﬁ an r;cksr L.T180S Loran C/Autapilut coupler s an interface for
converting digital position data from Loran C recefvers (data must be in the

KMEA (180 stdndard -format} to steering signals for the Wagner Mark 4, S50, T
‘ pﬂﬂts,,

The un1t 1ﬂcnmﬂﬁrites a2 micro-computer and adaptive software to provide varying
- contiolresponie. over a wide range of operating conditions on virtualiy any
type of vessel. .This unit will acquire and maintain a programmed Loran
track with !xcept1onal accuracy {(often within 20 feet), compensating for auto-
pilot.course satting error, winds, and tides while monitoring the continuing
. nperntion of the toran C transmltters. receiver, autopilot, and steering gear.

When used with a Loran C receiver capabie of trip programming (or muitipie
waypoint saquencing), the LT1B80S tan execute precise automatic course changes
up to.50 degrees on each side of the course set on the autopilet, for a total
of 100 degrees, making hands-off navigation from dack to dock realisticaily
conceivable.

Installation i{s extremely simple. The unit has anly two cables to connect:
i data cabie from the Loran C receiver and a combined power and signal cable’
to the autopilot.

jﬂﬁé ation is easy and fail—safe. with a minimum of controls and a clear
adigation of operation and status from the bar-graph steering display and
- the warning anaunciators.

SECTION [: SUMMARY OF QPERATIOQN

To initiate automatic steering af a Loran C track with the Wagner tLoran Tracker
LT180S, use the following procedure:

1. Set the desired destimation co-crdinates on the Loran € receiver and initiate

-the "steer-computed-line” function. This will start the transmission of
steering data to the LTI805.

2. Turn on the Autopilot and set it to the heading indicated by the Loran C

raceiver (if a "heading to destination” feature is provided) or set it to
the calculated course to the desired destimation. This calcuTated course
may be approximate, but should be within 30 degrees or less.

3. Turn the LT180S switch "ON" and turn the GAIN control to the 9 o'clock
position, The COURSE CORRECTION switch-must be 1n the "NORMAL" position.

Now observe the oparation of the system. If the Loran C signal from the receiver
to the LTI805 is -valid, there will be no alarm indications {(after the programmed
two 'second power-up test of the lights and~horn). The Loran C track will be :
automatically steered to the sglected destination.

{f the "DATA ERROR" light and horn uct1v§te 12 seconds after the unit is turned
on, the LTIB05S 15 not recefving data from the Loran receiver.

If, during normal operation, the “ﬁATA ERRQOR* light and horn actlvate. it 1s an
1nd1cat1nn of possible transmission faults, or lost or weak.Loran U sigmals,
This will be confirmed by visual alarm indications on the receiver displays.
Par1ty (data-test) ervors or loss of data’ from the receiver will also be

dicated by ‘an alarm. During the alarm condition, the Tast valid data block
1F stored and used to mainta1n course. -

Tha “QFF-TRACK™ 1ight and horn activate if the vessel fal]s off the selected
Lorzn C track by more than 0.5 microseconds {300 feet or .05 nautical miles

if operating with a Loran € receiver capabla of LATILONG navigation). The

alarm horn cdn be cancelled at any time by momentary “up" action on the POWER .
switch, but the alarm lights will remain il1uminatad until the condition causing
the alarm returns to normal,

The COURSE CORRECTION LED bar-graph dtsplay 1nd1cates the degree and sense =
{direction) of the course correction that the LT1805 is applying to the magnet1c
course set on the Autopilot in order to:maintain the desired Loran C track as
tommanded by the Loran C receiver. [f the sense of the steering signal is
reversed by operating a hase-line extensfon area of a Loran C chain, the COURSE
CORRECTION switch should be set to "REVERSE" to obtain a normal display.

If the correction indicated increases to full scale {approximately 50 degrees
course correction), the initial magnetic course was not set close endugh to

the Loran C track selected and must be reset. Switch the autopilot to "COMPASS
REPEATER™ mode if a Mark 4, or to “SET™ if a S.E, or 550, and turn the LT180S
"0FF". This will reset the correction circuits. Orient the autopilot course
dial to the present heading (the RED port l1ight and the GREEN starboard Tights
will both be ocut or "nulled").

When operating im a fringe area of a Loran chain where the Lines of Position

(LOP*s ) are very widely spacad, ths GAIN contral can be turned up (clockwisa)
in order to maintain tight course control if desired. However, this will not
be necessary when the Laran C receiver is in the LAT/LONG mode.
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SECTION IL: FRONT PANEL CONTROLS AND AMNUMCTATORS

A. CONTROLS

1.

POWER SWITCH - This mafn switch connects the power from the autopitat
and data signais from the Loran C receiver to the LTIBOS when moved

to the “ON" position, and canceis the alarm horn in the "ALARM SILENCE®
position. Turning the unit “0R" always initiates a two second test of
alarm lights and horn and a twelve secand wailt for valid data fram

the Loran { receiver (before activating the alarms}.

COURSE CORRECTION SWITCH - This switch permits visual correction of
the Loran course steered when operating in a signal reversal area of
the Loran chain. A normal appearing (direction} bar-graph display
can be obtained by setting the switch to the "REVERSE" position (if
signal reversal is not provided in the Loran C receiver contrals).

The course correction switch also has a unique and possibly Tife-saving
additional function, [f it is necessary at any time to quickly and
accurately retrace the course just travelled {as may be required in

a man-gvertoard situationj, the switch may be flipped to the "REVERSE™
position and the autopilot course dial rotated 180 deqrees, The LTI80S
will then guide the vessel back along the original course without having
to take time to reprogram the Loran C receiver and without the risk of
making a data entry error under the stress of an emergency situation.

GAIN CONTROL - This contrel, when turned clockwise beyond the “normal®
% o’clock position, provides compensatien for fringe area gparation.

The "normal” gain position was selecied to provide cptimum steering
resolutfon for operation within or near the triangle formed by the
baselines of the master and secondary stations where the LOP's (lines

of position) are closely spaced. The "mormal" position is also an
cptimum setting for LAT/LONG operation, providing constant cross-track
sutput in all usable areas of a Laran chain. In the fully clockwise
position, the gain is four times the gain in the "normal® position.

An internal gain contral, in tandem with the front panel control, allows
selection of other gain settings in "normal® and maximum positions, and
provides a broad range of adjustment to accommodate autopilots other
than the S.E., 550, or Mark 4. See SECVION [v: INTERNAL ADJUSTMENTS, A.T.

An automatic dimming control is provided for the COURSE CORRECTION LED
bar-graph display.

A light sensor, mounted behind the clear circular window above the
POWER switch, controls the display brightness in response to ambient
light conditions. The range of this control is internally adjustzble
if other thap the factory setting is desired. See SECTION v: [INTERNAL
ADJUSTMENTS, A.2.

B, ANNUNCTATORS

1.

The “DATA ERROR" alarm indicator light is activated, along with the
alarm horn, by the foilowing conditions;

a) A data warning signal generated by the Loran € receiver. The
conditions for which the receiver will send this warning signal
vary in detail from one receiver manufacturer to anather, but
will include transmitter blink, cycle selection ambiquity, and
loss of signal.

} -6 -

b) A recelver fault that causes failure o transait valid code. Each
binary data block sent to the LT180S 1s checked by the processar far
the specific data bit that fndentifies autopiiot data. Binary data
blocks are also checked for "parity" {an error detecting code derived
from the sum of “ones" in the data block). The NMEA 0180 data format
used in the LTIR0S specifies “0dd" parity which means that the total
number of ones in tha block is always made an odd number by the
Loran C receiver. If either the autopilot fdentifier bit or the parity
bit 1s wrong, the binary data block is rejected. The LT1805 does not
trigger an alarm if every data block does not contain an autgpilot
identifler bit, because nther devices (as well as the autopilot) may
also be receiving data from this same serial data port, using data
blocks with other identifiers or formats, However, the LT1805 must
receive at least one valid autopilot data block every twelve seconds
or 1t will initiate the “DATA ERROR" alarm.

¢} Any failure in the data transmission as a result of a broken or
intermittent circuit. Valid autopilot data must be received by the
LT180S during any 12 second period. [f the Loran C signal and
receiver are known to be good, but alarms are activated, a thorough
check of the interconnecting cable and connectors is required.

The alarm horn can be cancelled at any time by momentary 'up' action
on the POWER switch, but the "DATA ERROR® light will remain on until
the condition is corrected. During this alamm condition, the last
valid data from the Loran  receiver is stored and used to maintain
course,

The "OFF TRACK" alarm indicator 1ight {s activated, along with the alarm
horn, when the vessel falls off the programmed Loran  course more than

a preset distance defined by increments of error. The LTIBOS is prograrmed
to trigger "OFF TRACK™ after passing through five increments of off-track
error, but the increment size is determined by the Loran C grid spacing

{or gradient) in the area of aperation as well as the receiver programme
and made of aperation. The Loran C gradient in usable signal areas varies

from 50 feet to 200 feet per 0.1 {gne tenth} microsecond time difference.

The Loran C receiver data output varies from one manufacturer to another

-- from 0.1 microsecond distance increments off the desired track to coursa
change degree increments required to arrive at the desived destination,

but alt are functionally equivalent.

In the LOP (iins of position) or 1D (time difference) mode, the off-track
alarm will trigger at 300 feet of error in optimum areas and up to 1200
feet in fringe areas.

If the Leran € receiver 15 operating in the LAT/LONG mode, the off-track
output data wiil be in constant distance increments of 0.01 {one hundredth)
of a nautical mile (approximately 60 feet) throughout the usable signal
areas of the Loran { chain. The off-track alarm will therefore indicate
when the vessel is approximately 400 feat off-track.

The COURSE CORRECTION LED bar-graph display shows the operator the approxi-
mate degrees of course correction the LTIBOS is applying to the autopilet
course setting to maintain the desired Loran C track. )

This display is logarithmic and more sensitive near zero where one
division equals two degrees,
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SECTION II1: [INSTALLATION AND TESTING (Refer to DWG. No. A-8-250)

The LTIB0S is powered by the $50 or Mark 4 Autopilot with which it 1s installed.

A three metre length of interconnecting cable is supplied with a connector (Plug A
on drawing} to plug directly intp the Series 50 Autopilot Control Unit receptacie
normally used for a remote controi. If one or more remote controis are to be
used with the S50 Autopilet, the Multi-Option Junction Box (P/N 550-091) must

be used.

If the LT1805 is used with the Mark 4 Autapilot, the connector {(Plug A on drawing)
must be cut off the cable. The cable is then fed through the gland fitting on
the Mark 4 housing. The white and black wires in the cable are connected to the
Mark 4 circuit board terminal strip (as indicated on the drawing) and the green
wire is connected to terminal 4 on the dial drive terminal strip. The 270 ghm
resistor included with the unit must bs connected across terminals 4 and 5 of
the dial drive terminal strip. The compass sensitivity, RT-1 on the Mark 4
AutopiTot circuit board, must be adjusted as per SECTION III: A.9. in the Mark &
manual and then the setting of the course correction output on the LT180S Front
Panel CircuTt Board must be adjusted as described in Section IV: A.3. of this
manual, -

A three metre length of cg-axial cable it also suppiied with & comnector at one
end and free wires at the other to attach to tha connector (usually) supplied
with the Loran ¢ receiver. The cable shield is ta be. connected to the Loran ¢
receivar signal “low" or ground pin and the shield or chassis pin if permitted
by the Loran C manufacturer. The connection of these two points together should
be verified in the manual supplfed with the Loran C receiver and shoutd be made,
tF not specificailly advised against. The central conductor of the co-axial cable
s connected to the receiver "high" or positive autopilot signal gutput pin,

The LT180S is ready for testing as soon as all cable connections have been
completed as described.

A SELF TEST FEATURE is provided to confirm that the LT1803 is warking properly
with the autopilot and that the courte correction is calfbrated. (The cable
between the Loran C receiver and the LTIB0S must_be disconnected to perform
this test.) Tha LT180S PONER switch myst be in the "GFF" position., To
dctivate this test, turn the autopilot "ON" and place in the "COMPASS REPEATER"
(if Mark 4 Autopilot) or "SET" (if S.E. or 550 Autopilot) mode. Move the
LT1805 PONER switch from "OFF" to the "ALARM SILENCE" position in one motion
and hold it for at least three seconds. The LT180S will then simulate zerg
off-course data received.

A momentary ‘up' action on the POWER switch will simulate off-course to port,
Adjusting the gain control will vary the amount of course correction indicated.

To verify operation of the wind/tide correction circuits, switch the LT180S “OFF"
and restart the SELF TEST PROCEDURE. Apply two momentary ‘up' pulses on the
POWER switch., The coursa correction display should indicate approximateiy ten
degrees starboard, then slowly increase toward "50".

The LT180S {5 returned to the normal operating mode by turning the POWER switch
to "OFF” and then "ON“ agafn, or if valid date is applied to the input connector,



SECTION [¥: [INTERNAL ADJUSTMENTS

Calibration with a Wagner MK 4 Autopilot

Three adjustaent points e located insice the LTS0S, A1 are factory pra-set. Tne e BE8 ot 1o o 5 ece er and the LTIGLS s wicn
. T *

and with the ""‘e"‘:""]“ 1spi2y dimmer adjustment, they are not : nulling procedure differ. First, refer to SECTION ilI: INSTALLATION AND

considered -user controls anc shculd never be adjusted without a thorgugh TESTING d DWG No. A-6-250 for th b1 ti

understanding of the sophisticated circuitry and the precision measurament » an : o '@ cable connections,

and calibration instruments necessary to service this circuitry, The 270 ohm resistor, included with the LT180S, must be connected across

terminals 4 and 5 on the MK 4 dial drive terminal strip. Adjust the

A. "FRONT PANEL CIRCUIT 80ARD (Refer to DWG Ko. C-6-233-06) ] A e 8 aanon] arre e e Chrouit board, a5 per SECTION 111:

————

Threa adjustment points d i -
! ) n are included on this board. Then, with the LT180S in the seif-test mode, and the Wagner MK & Autopilot

I. The gain of the level shift amplifier, Ug-section 8, i3 set by RV-4., ©operational, switch the MK 4 to “COMPASS REPEATER mode. The course gial
{hfs gain must be exactly 2 to shift the digital-to-analag converter will automatically align to the null
U3 on the micro-processor ciruict b ! i
up to 8 VDC full Ecale. ¥o d;ut;is,O:ES]aEg;ﬂ:tairiiequygccs:lgrigiiE, With 40 degrees uf CQURS% CORRECTIQN displayed on the"LTISOS."nnte the
must first be brought ta a binary offset zero carresponding to zerg MK 4 course dial indication and switch the LT1805 to "REVERSE". MNote
aff-track errar by activeting the self-test mode as gescribed in the number of degrees ta reach the new null on the MK 4 course dial,
SECTTON [I1: INSTALLATION AND TESTING. . Adjust RV-2 on the LT1805 FRONT PANEL CIRCUTT BOARD to obtain 80 degrees

between the "NORMAL" and "REVERSE™ nulls.

Using 3 digital vpltmeter set on the 200 millivalt range, measuring
between + 4 VDC signal reference (U2, pin 7) and U9-secticn B cutput

(pin 7}, adjust RV-4 ta zero the output veltage {within £ 10 millivoits). 8. CONVERTING TG *SI-TEX' DATA FORMAT
2, RV-1 sets the lower limit of the automatic dimmin Circuit that controls The Loran Tracker LTI180S is shipped from the factory pre-set to accept
the brightness of the COURSE CORRECTION LED bar-ggapn dispiay. It is NMEA 0180 standardized data format, Si-Tex receivers 717, 757, 767 and
factory adjusted to be easily read #n near-total darkness and yet not pe 787 have a non-standard data format output similar to NMEA 0180 but use
too bright for eyes accustomed to a very low light level. ' a 4800 Baud rate ({nstead of a 1200 Baud rate}, have inverted polarity
o and¢ do not have a parity bit.
d. The calibration of the course correctian output is f - ' :
AV-2 to produce a course correction of 40 ﬂegﬂeess(p3ﬁ§°§i Ezgrggsrgy - The Universal Processor Circuit Board incorporates a crystal controlled
display on the front panel os the LTIBGS) when connected to the Wagner ) selectable baud rate generator. The“bzud rate :s“changed from 1200 to
550 Autopilot. To check the calibration after repair (or to make This 4800 by moving jumper, J2, from pin "X" to pin "Y". There is no bit-rate
calibration for use with a Hagner MK4 Autopilot -- see description at setting potentiometer - the crystal maintains the corre;t bit-rate,
the end of this section), ici i i : :
COURSE CORRECTION dispiay on oo 51 305 by using the selftece o Jumpers J1. on the Universal Processor Circuit 8oard must be moved from
as described in SECTION IIl: INSTALLATIGH AND TESTING. A Laran C . the "X" pin to “Y* pin to permit the use of the inverted Si-Tex data.
receiver my te used to g te off-t i i i ‘ ‘
but the resﬁ1t5 will be ?Eggrgrgc?se dE:C:odiﬁg :}gsg!sjgzgeﬁaiﬁsrat1on, A jumper resistor across pins "J* and *K" on the fromt panel circuit board
instability usually encountered, must be moved to pins "H" and "3 to enable the processor to delete the
RﬁWcMﬂwhmuhgﬁJ“dﬂL mthtmewﬂmgmpwem
Calibration with a Wagner $%0 Autopil is a front-side view. The pins and jumper are on the back of this board.
ger 550 Autopilot Looking from the backside, pin K is on the left, pin J is in the center,
Withthe LTIB0S COURSE CORRECTION display indicating 40 dagrees and pin H is to the right.
correction to port, adjust RV-2 unti i i i .
null {when redpand greeﬁ, port an§”5t§r§2§r3”t??;;ﬁ§ ;gugzi)d}glnff- If a Si-Tex Loran C Receiver 1s to be used and the three described Jumpers
set 40 degrees from tne null point when the LT1805 display was centred. ‘ dre maved as instructed, follow the SELF TEST procedure next as described
This is easily and accurately set and confirmed by gradually increasing - % tn Section I1I: INSTALLATION AND TESTING. [f the seif-test procedure is

completed successfully, plug in the data cable from the Si-Tex receiver
{programned and displaying cross-track error). The LT180$ should produce
2 'beep' signal and display cross-track correction, If it does not, or
sounds a data error alarm, check the changeover procedure to see that

all jumpers are in the correct positions for operating properly with
3{-Tex data. Also check the data cable and connectors. See Section V.B.:
TROUBLE SHOOTING.

RV-2, while syitching the "NORMAL/REVERSE" switch between port and star-
_ board correction and checking the nuil point until the part and starboard
nulls are 80 degrees apart.

e e e e e . L I
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SECTION V: SERVICE

A, ROUTINE MAINTENAKCE

The Lovan Tracker LT1805 1s all solid state construction and no routine
maintenance 1s required ather than periodic performance checks.

8. TROUBLE SHOOTING

- The LT1B0S circuitry 15 based on the RCA Cosmac micro-computer and has

‘self-test capability built into the programme memory. A1l functional
guaputs are"testeg for two seconds each time the unit is turned on. The
DATA ERROR" and "OFF-TRACK" 1ights as well as the alarm horn are also
tested for two seconds each time the unit is.turned on.

The COURSE CORRECTION LED bar-graph display 1s normall

y centred when the
LT1805 is turned on and remains ¢entred if no valid data are present at
the input. The unit will wait 12 seconds for vaiid data and if not
received, activate the horn and the "DATA ERROR® light.

If the self-test at turn-con does not function and the 5 volt requlator
U3, on the FRONT PAREL CIRCUIT BOARD is not defective, the prob?em is )
caused by the plug-in micro-processor board and $t should be replaced.

A1l other fauits will originate with the FRONT PANEL CIRCUIT R0ARD. The
following table indicates the most probable causa of a fault and will
assist diagnostic testing. (The LT180S fs assumed to be connected to the
Autopilot and Loran C receiver, and both are operating properiy.)

PROBLEM POSSIBLE CAUSE

SECTION VI: TECHNICAL DESCRIPTION

The Loran Tracker LT180S employs very sophisticated electronic circuitry. We
recommend that all service be performed by factory authorized technicians.

£M0S micro-processor integrated circuits are used and ¢an be damaged by handling
if strict precastions are not taken. Static-safe work areas, tools and handling
materials must be used whenever servicing is attempted, Replacement of the
entire unit, an assembly or circuit board will result in faster and more
gconomical field servicing.

A. FRONT PANEL CIRCULT BOARD: (Refer to WG No. C-6-233-03)

Requiator, U3, supplies +5 VOC for the micro-processer and the LED display
from the +B VDC autopilot power supply. The +8 volts pawers all other
analog circuits. Opto-coupler, Ul, provides total electrical isalation of
the serial data from the Loran C receiver.

U2-section A, and Tight sensor, LDR-1 and RV-1 comprise the automatic display
dimming control.

U2-section B, functions as a power supply splitter, providing a +4 VOC signal
reference, .

U2-sections C and O, invert and buffer the steering signal output to the
display and the autopilot.

U9-section B, shifts the ground referenced putput af the DIGITAL-to-ANALOG
canverter gn the pracessor board to +4 VDC reference.

U9-section G, is a low pass amplifier with a gain af 3 for steady state
signals and phase-leading response before roll-off, to compensate the data-
update delays of some receivers and dampen cross-track course osciliations.

Ug-section D, is an integrator providing off-track error trim to correct for

The "DATA ERROR" 1ight comes on

. 12 seconds after turm-on, but
vatid data are available from
‘the Loran € receiver.

Shorted or open data cable or
conneciors,

Data Tarmat jumpers incorrect.
Faulty opto-caupler, UL.

No "DATA ERROR" or "OFF-TRACK"
lights but output and bar-graph
g0 full scale at turn-on.

Faulty op-amp chips, U3 or UZ.

Faulty analog switch chip, US.

LT1805 works but always arrives
at destination off track to the
same side.

Level-shift amplifier gain incorrect.

Adjust RV-4. See SECTION V:
INTERNAL ADJUSTMENTS, A, 1.

LT180S works but oversteers
_back and forth across the
- correct track.

Front panel GAIN control set too
high, ODecrease until stable course
fs achieved. Adjust internmal gain
contral, RV=2, if normal "9 o'clock”
setting of the front panel GAIN
control 1s unstable. See SECTION V:
INTERNAL ADJUSTMENTS, A. 2.

wind and tide or inaccuracies in autopilot course setting.

Analog switch, U8, resets the integrator on power-up and holds the trim
setting during alarm conditions.

Ug-section A, is a summing buffer that acds the steering amplifier and
integrator outputs to produce the composite course corraction signal for the
output amplifiers, UZ-sections € and D. [ntegrated circuits, U6 and U7,
convert the port and starboard steering signals to ten-wire outputs to drive
the bar-graph displays U4 and U5.

Transistors, Q1 through Q5. invert and buffer the processor putputs to drive
the amnunciator lights and horn and analog switches.

Astable multivibrator, Ul0, and associated components functicn as a voltage

up-converter to supply 15 VDC to the DIGITAL-to-ANALOG converter, U9, on the
processor board.

- 13 -
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; COMPONENTS LIST FOR LT180S FRONT PANEL CIRCUIT BOARD (PCB 505-274C)

PART No.

COMPONENT VALUE - COMPONENT VALUE PART No.
A-K {No Tetter “I") AMP 60874-1 431-013 RS, 11, 12, 20, 21,
c5-9, 14, 15, 18, 19, 25, 26 10K 115-045
22, 26.28, 32, 34 .Imfd 400-024 R10 390 115-037
c10 3.3mfd/Tant 401-029 | R13, 19 3.3 100047
cN-13 22mfd/ 16V 401-027 RI4, 15, 17, 18 18K 100-030
ci6, 25 .22mfd 400-025 R22 M 100-044
- 17, 24 .Olmfd/disc 400-010 R23, 24, 27, 32 22M 115-059
c20 mfd 400-040 R29 NK/1% 114-020
c21 1.5nfd 400-048 R3 10.5k/1% 114-029
c29 .0Imfd 400-036 R33, 42 10M 115-058
€30, 31, 33 10mfd/Tant 401-035 R34 a.7M 100-041
. CONN 1 EDAC 307020520202  440-047 R36 22K 115-046
CONN 2 AMP 31-010 441-034 R39, 40 47K 115-019
= 01-3 1N4005 300-003 RV-1 10K Trimpot 130-042
) D4, 5 914 300-001 RV-2 50K Trimpot 130-046
HORN MALLORY NSP 428 480-016 RV-3 100K Pot 130-028
LOR-1 visn 136-002 RV-4 1K (Beckman - 69W) 130-040
LED 1, 2 PCE 2008R 303-002 SKT-1, 2 €91-20-00 360-024
LED 3 W 57124 303-005 SH-1 C & K 74135YCQ 210-057
PCB NAGNER 500-270A | SW-2 JBTMPC 223 210-058
Q-5 2N4400 310-002 vl 6N137 320-008
Rl 330 100-088 u2 LM 324 350-005
“RI6, 30 K 115-039 3 7805 315-014
R2, 3, 28, 35, 37, 38 4.%K 1ns-042 | ua, s V57164 303-001
R4 470 115-038 us, 7 LM3915 350-018
RS, 6 180 115-036 us 4066 360-012
R7, 9 1K/1% 114-003 U9 1CL7641ECPD 350-019
10 555 Timer 350-002
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PCB TEAMINALS .

UNIVERSAL PROCESSOR CIRCUIT BOARD: (Refer to DWG No. C-8-224-02)

The RCA 1802 Central Processor Unit and peripheral circuits are used to
perform the data receive, manipulation and output as well as all status
signalling and timing functions of the LT1805. As micro-processor theory
and servicing is comparatively complicated, it is considered beyond the
scope of this manual and the facilities of most marine electronics service
depots. It is therefore recommended that this board be tested by substit-
ution and all repairs be performed at the factory.
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